Ionic mechanisms underlying TRH-induced prolactin secretion in rat lactotrophs.
Whole cell patch-clamp experiments were performed in clonal rat pituitary cells (GH3/B6 cells) to further analyze an inward-rectifying K current (IK, IR) which is suggested to be involved in the thyrotropin-releasing hormone (TRH)-induced increase in prolactin secretion from these cells. Using the class III antiarrhythmic agent E-4031 which is known as specific blocker of ether-á-go-go-related gene (ERG) K channels, the inward-rectifying K current could be isolated as the drug-sensitive current. To elucidate in molecular basis of this current, comparative experiments were performed in CHO cells which served as heterologous expression system for RERG, the rat homologue of the human ERG (HERG). It is shown that the inward-rectifying K current has properties identical to those mediated by channels encoded by RERG. In external 5 mM K+ solution, the ERG-like current IK, IR was an outward current in the physiological potential range, and this outward current could be strongly reduced by TRH. A specific block of IK, IR was able to mimick the second phase of the TRH-response which is characterized by a depolarization and/or by an increase in the frequency of Ca action potentials. These data show, that the ERG-like current in GH3/B6 cells contributes to the maintainance of the resting membrane potential and that it plays an important part in the mechanisms of the effects of TRH leading to an increase in prolactin secretion.